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ABSTRACT 


There has been a greac deal written about hew indivdual 
cognitive biases effect decision making. However, there is 
little empirical evidence <to show how such heuristic 
Peeeceuns ef tect decisicn making within crqanizatiocrs. Tees 


thesis reviews the literature concerning heuristics and 
behavioral décision theory and then axamines budgetary fore- 
Casting decisions within two large organizations te sé¢e if 
these biases can be chserved in forecasts produced within 


organizations. 
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I. INDIVIDUAL 

There has been a gréat deal of research conducted into 

how individuals go about making decisions and abouz how 
eases Can enter into the décisiozr making process and effect 
mee cutccme cf a decision. However, there has not been a 


= pe a aA TI RNS 
fe=ce ee aS 


(p 


great deal written about hew these biases 


me an Organizational envirenmer<. Cher -pu=pese cil =2h2s 
thesis is tc examine dat2 frovided by two different organi- 
mecca ors 


= 
zations to sé2 if these biases can be observed in fe 
mecduced within the organizations. The focus w 
centered upon budgetary decisions within firms in both the 
privat2 and public séctors. The budget was chosen because 


Mess Gx ulemely important tc the orderly functioning of a 


i 
D KK 


Seqgenization and, consequently, decisions concerning th 
kudget 


Gs 
There have been cases in which the crganizational budg- 


#7) 


hculd be well thought out and thoroughly researche 


J 


etary déevelcraent precess has b¢en criticized especially i 
Public crganizations. Larkey and Smith [{Ref. 1] have 
researched che budgetary probléms of a large city gcvernment 
over a thirty-six véear period and have found eémpirically 
Beat che majority of the budget problems within that city 
have been overstated in their severity--understating 
revenues and overstating expenditures--in such 4 manner as 
to absolve those accountable from any cresponsibilit 
Larkey and Smith found that in most instances nis 
tion of kEudgetary problems appeared to have been donen 
Bereerepugnent reasons, but rather to help protect city cffi- 
Cials frem themselves in their roles (i.e., to increase the 
Peessure to make fiscally responsible decisions). [Ref. 2] 
Maes thesis is divided into five chaptezs. Chapter ITI 


meviews the applicable literature concerning heuristics as 





they pertain to decision theory. Two facets ct decisicn 
theory ncermative, and prescriptive, are discussed. Tf 

mon the concept of expected utility is presented. Fina 
Semmonly cccurring heuristic principles that individua 
rely upen when faced with decision making ar¢ introduced. 
Chapters III and IV present and anaiyze ~he data. Cheep es 
Ill deals with a large government organization, the Navy 


Beock Fund, while Chapter IV is about a division within 4 


re) 


[aege privat= corpceration. The process of producing 
Brage+ Wicthin each crganization is discussed very briefly. 
Finally the relaction between the budgets and the forecasts 
which predict these budgets is examined. The Opyect IS <6 
see if any of the heuristic biases discussed in Chapter II 


= 


can be found in the relations between actual results and 


D 


ram e| 
forecasting of those results. feed seseng vank can be mead 


iD 


Mmemween the forecast EXIrors ard heuristics identified in th 


bh 


literature then individual decision making biases must be 


O 
0 
fer) 


Memeerh lk menaging crganizaticns. ie Cia Se. 2 WCU 


th 
(v 


— 
id 


ssem- that or’anizaticnal effects nave overcome <zhe ef 
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From) 
Nw 


if 
07) 


} 4 


Memeo. Vidual heuristics in forecasting. Chapter V conzain 


e 


meoeter review of the findings. 





A. INTRCDUCTION 


Mest pecple have had occasion to look back on varicus 
decisions affecting their business and personal lives with 
mixture of pleasure and regr¢t. Pieaeeie  Siuiler tens 22 2 
usually difficult to determine the real factors which influ- 
uenced ~he decisions. Vote scene teads to blurt our 
lections cfdetails andwe may orftr what appear to be 
creditable reasons fcr our behavior, @a searcning 
often reveals that a decision was noz as well considered as 


it might have been. Frequently ouz good and bad choices 
n 


resulted from a ccmbination of random knowledge and a 
limited understanding of censequences, rather than from a 
rational choice of possible alternatives. The see 2 Li sy to 


make good decisicns has long been recognized &S an atzribute 
necessary for the successful manager; however, no methcd of 
ensuring these decisicns has yet been developed. Law eace, 
the area cf decision theory is béing szudied by researchers 
from an increasingly divers=2 se MP MOISecip lines Irelud sig 
medicine, economics, education, Po daeetcaa science, 
geography, enginsering, marketing, management science, and 
Mathematics, as well as psychclogy. 
PecGiscOu theory 2S Concerned wich the problems of 
choice. Older ferms cf the theory were primarily philosoph- 
ical and concerned with how man and organizations should 
choose tc achieve their objectives. These were normative 
theories and cffered reccmméendations and guides on decision 
making. Later, descriptive theories which were nore psycho- 
logical in nature developed and became concerned with how 


people or firms actually do make decisions, or with attempts 





Bemeoredic= how a decision maker will actually chcose. 
Combining the two questions cf should and how ccmplicated 


mie problem Significantly. As stated by Rei-zel: 


Practice has assumed that decision-making was somst! 
of an art; andas such rested u on the trained e¢ P 
ence and AS Cae cf individua Decision 

impliscs tha ere is a science of ~decision-maki 21g Slee 
just as techn oiogical. change rests upon 4 basis of mach- 
ematics and the physical Sciences, so_ d¢cision theor 

rests apoB a basis of mathematics and the behavicra 

sciences [Ref. 3] 


sD 
Do 
O tt f+. 
14 p4-73 
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Behavioral decisicn thecry has two interrelated facets, 
normative and descriptive. The normative theory is 
concerned wit prescribing ccurses of action that conform 
most closely to the decision maker's beliefs and values. 
Describing these beliefs and values and the manner in which 


Med ’Vviduials incorporate them into their decisions is the ain 


Ae 


of descriptive decision theory. The key <«=c understanding 
eeyeaeciscicr-making process is to find the ways in which ch 
decision maker organizes complex and dynamic problems into a 
workaktle framework. 

Several decades ago a popular approacn <o *eaching 
people hcw to make décisiors using th2 ccncept of expected 
utility was developed. Beaded SeOROpOnreN=5 Of «his Concept 
viewed expected utility as a prescriptive notion rather than 
@ descripticn of how pecple actually make decisions. 
Pee cted Utility Thecry preposed that if an action hada 
humber of vessible ccnsequences, the decision maker multi- 
plied the probability cf each consequence times the utility 
of that ccnsequence and then summed over the consequences to 
Seertde che expected utility of that action. When faced with 
alternative acticns the decision maker chos¢ the one with 
the highest expected utility. Since many interesting deci- 
Sions invclve outcomes for which "objective" probabilities 


Ccanno« be calculated, researchers proposed using guesses of 
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a 








these PEeobapalaties, referred =O as subjeciive 
Bao Dabil= tiles. 

Considerable effort has keen devor OmSseuaying, how 
people perceive, process, and evaluate the likelihood of the 
cccurrence of uncertain events. Early research on intuitive 


Bees 7stics led Petersen and Beach td) the conclusion: 


Man gambles well... He survives and prospers while using 
Poitible informaticn te infer Mae Seadceswor as Unees = 
Baan environment and to ene Future events. 
Experiments that have compare umen interences with 
feecce Cf Statistical man show chat eee Omicc v= Medes 
provides a good first apprcximation for a psychological 
maecey cf inference. nietences made by subjects are 
influenced age Variables in apprepriate 
fepecticns. Ref 
mieweresubs CL this high regard for our intellectual 
capability has been a reliance on normative models in 
descriptive research. Barclay et. al. orcposed beginning 
with a ncrmative model and adjusting its form or parameters 
to produce a descriptive model. This approach is best #xén- 
plified by «he study cf conservatism; the tendency, when 
evetuating Uncertain information, to predict future outcomes 


that are very close tc what actually happened the las +ims, 
Pema A=W =2NtOEMation in a Statistically incorrect manner. 
[Ref. 5] 

Mcre recent studies have shown, however, that ccnsérva- 


meame CCCUrsS cnly in certain kinds of inference tas 
= 


extreme, l¢eading to sképcricism about the no 
Meaty tc fulfill its descriptive role. 38 


humans are good intuitive statisticians begarz 


k 

Variety of other settings, people's inferences are *00 
Vv 
e 


eempointed cut by Carrell et. al.: 


Meoipl= Systematically viola<¢ the Peeps Soyo t bet o7 

decision making when judging probabi LITLES | | faking 
reds cticns SemohencrWl se aetempting tO Cop= with prc 
Sbasczic tasks. [ Ref. 
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EF. HEURISTICS AND BIASES 


() 
OF 
PaF 
6) 
(iD 
pa 


Recent research suggests that the decision pr 


by the decision maker is fundamentaliy different from the 
normative model. Some of the research on judgmental 
processes attempts to evaluate man's ability te assess 
subjective probabilities, that is probabilities which are 
assigned by individuals based upon their "best guess" in 
contrast tc “objective prebabilities" whersin data on 
previous events are systematically analyzed. 

Hogarth argues that man is a selective, sequential 


information processor with limited capacizy and that h¢ is, 
m@e-efore, ill-suited for assessing probabilicy distrib 
mons. Hogarth concludes that because ass 
distributicns places specific demands on min! 
processes, it is necessary to understand the ca 
and limitaticens c= these processes and how th a 

by characteristics of the judamental task. [RB 

and Kahneman argue that people rely on a limi 
heuristic principles that reduces the complex 
assessing subjective probabilities and predicting values to 


simpler judgmental ocperaticns. MeV tiewcety shleee Such 
principles a human judge might use: (1) “represéentative- 


n 

ness"-- the degree to which an e¢vent is judced sin 

essential characteristics tc its parent 
S 


judged to reflect the salient feature @t thei epLlocess Db 

Weech it is generated; (2) "“svailability"-- the e€ass with 
which relevant instances or ¢xampleés or pdiausiblé occur- 
Pences can be brought to mind; and (3) “anchoring and 
adjustment"-- the precess of adjusting from initial values 


n 
to yield new final estimates. fTversky and Kahnenan concludes 
that even though these heuristic principles are quit 

useful, they can lead to seéericus and systematic errer 

Fecause they are net influenced by factcrs that should 
affect judgments of subjective probability. {Ref. 8] 


az 





1. Representativeness 


The representativeness heuristic suggests th2a* one 
way people evaluate the subjective probabilicy of an event, 
Seva Samele, is by the degree to which it is judged similar 
in essential properties to the group from which i= was 


selected. In many situations, a pérson will judge the prob- 


(wb 
< 
wD 
rd 
at 
io 


G@eelbity that >bject A belongs to class B, or hat 
Serginates from process B, or that process B will generate 
event A on the basis of the degree to which Aa is représ¢enta- 
tive of, cr resembles, B. When Ais judged nighly represen- 
mmervye of BB, the probability that A originates frem 8B is 
sudaged +92 be high. When A is judged not higaly representa- 
mye Of F, the prokability that A originates fren B is 
mraged tc be low. { Ref. 9] 

This approach, where class membership of an object 
is judged by its similarity to the stereotypical class 
member, leads to several systematic biases in probapility 
eSstimaticn. [Ref. 10] To test the hypothesis that intuitive 
predicticnrs may be affected by represenrativeness and, 
consequently, be relatively insensitive to prior probabili- 


ties, Kahneman and Tversky presented 171 subjects 


W 
perscnality descripticns of several individuals, sampled ax 
random from a group of 100 professional éngineezrs and 
lawyers. The subjects were asked to assess, for each 


description, the prokability that it belonged to an engineer 
rather than to a lawyer. In one experimental condition, 
suojgects were told that the group from which ‘the dascrip- 
tions had been drawn censisted of seventy engineers and 
thirty lawyers. Ppeanet2e> Ccopdition, subjects were tcld 
that the group consisted of thirty engineers and seventy 
lawyers. 

The results revealed that in the absence of a 
Personality sketch, the subjects judged «h= probability chat 


i es 





an unknown individual was an engineer to be the same as the 


Beopiorcich of Gngineers in the population -- 70 éand 30 
percent respectively in the two conditions. However, prior 
Beobakilities (1.e., the knewn proportion of engineers in 
the population) were totally ignored when 4 character 


description was intreduced, even when the description was 
totally uninformative. The odds the= eh y tar. i cular 
description belonged to an engineer ratner than +c a lawyer 
should have been higker in the first condition, where there 
was a majority cr anginesrs, eiatlemmene SECCHG <cOndi=2¢nh, 
where there waS a majcrity er lawyers. Yet, the subjects in 
both conditions produced essentially the sam@ prebability 
judgments. Apparently, the subjects avaiuated the likeli- 
hood that a particular description belonged =o an engineer 
moener then =O a lawyer by the degztes to which this descrip- 
tion was reprasentative of the two stereor~ypes, with little 
Smeno ~“edard for the prior probabilities of the categoriss. 
[Ref. 11] 

hicwnch mace On enat ishowid have an e¢ifect cn judg- 
ments of subjective probabilities, bux that may have no 
effect on trepreséentativeness, is sample size. The sin 
larity of a sample statistic +0 a population parametsr does 
not depend on the size of «he sample. Gossequentiy, if 
probabilities are assessed by representativeness, the judged 
probacility of a sample statistic will be essentially inde- 
pendent cf sample size. 

Kahneman and fTversky fourd that subjects failed to 
appreciate the role cf sample size in making judcgmrents of 
subjective probability, even when it was emphasized in the 
Boemtiation of the problen. They presented ninety-sever 
Subjects wit three problems each of which defined a 
Sampling process with a specified mean end a critical value 
above the mean. Subjects were asked tc judge whether a 


particular sample outcome was more likely to occur ir a 
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small sample, in a large sample, or about the same in born. 
Half of the subjects were given cutcom]s that were more 
extreme than the specified critical value; the remaining 
subjects were given cutcomes that were less extreme than the 
specified critical value. Tversky and Kahneman found chat 
most of the subjects judged the probability cf obtaining 
cutcomes that were either more or 1l3ss extreme than the 
specified critical values to be about the same in small and 
large samples, presumably because theses events were 
described Ly the same statis“ic and were, therefore, zqually 
representative of the general population. Sampling thecry 
suggests that an outccme that 1s mcre 2xtreme than the spec- 
ified criticai value is more likely in a small sample than a 


large one, because é large sample is less likely to stray 


from the specified meen. However, they concluded that this 
merecgamental noticn of statistics was “evidently not part of 
Mme Subject 's repertcire of intuitions." [Ref. 12] 


Cc 


Another factcr that shouid havs amajor effect on 
maagqmen=s cf subjective prebability is the presence of 
correlated input variables. Piewesse -LSeacs Of COrralation 


Mesert ~het, given input vatiables of stated validity, 


$v 


predicticn based on several input variables will achieve 

igher accuracy when these variables are independent cf é€ach 
cther than when they are correlated. Yet, even though 
correlation among input variables tends +0 decrease tha 
accuracy of the predictions, Kahneman and fTversky suggé¢s~ 
mmat it tends to increase the confidence people have in the 
Beoaulting predictions. They suggest that internal consis- 
Bemcy Of a pattern of input variables tends to be a majer 
determinant of one's confidence in predictions based on 
these variables. ecw eal csoumaulgg2st =<hat highiy ccnsistent 
patterns are most often observed when the input variabies 
are highly correlated, and consequently, people willi <tend tc 
have greater confidence in predictions based on correlated 
mmput Variables. [Ref. 13} 
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Their conclusions were based in part on an 2xperi- 
wae tt which they asked subjects <0 predict grade-point 
myce age Cn the basis of two pairs of aptitude <t¢sts. 
Subjects were told that one pair of tests was highly ccrre- 
lated, wkile the other pair of tests was not correlated. 
For half of the subjects, the lansels of the correlated and 
the uncorrelated pairs of tests wer reversed. Subjects 
were also tcld that “all cests were found equally successful 
in predicting college performance." The Sesilzs 
that subjects were mcre confident in predicting fron 
correlated tests, over the entire range of predicted scors 
mae is, “hey were mere confident in a context of inf 
Beedictive validity. [Ref. 14] 

Tversky and Kahneman refer to the unwarranted confi- 
Gence that is produced by a good fit between the predicted 
eicccne end <he input information as the “illusion of 
validity." They suggest that this illusion persists éver 
when people are aware of the factors that limit the accuracy 
Seetnesr predictions.: [ Ref. 15] 


hem Meatenmeal Ideq Underlying probability cthecry is 
that the prior probabilities thact Summarize what is knewn 
about a preblem befcre receiving specific, made i dies a” g 
evidenc= continu2 to be relevant even after such evidence 


Mas CeEen cktained. Specifticaily, Bayes' rule provides for a 
multiplicative relation between prior cdds and the odds with 
new information. Kahneman and Tversky COpelided than thenz 
subjects failed to integrate DekOn UECDentigt2es W2th 
specific evidence and that this failur2 was one of the most 
Semi ticant departures of intuition from the rozmazive 


Fayesian aprroach. {[{Ref. 16] 
Wee = AVagiability 


There are situations in which people assess ithe 


Meequency Cf a class er the probability cf an event by the 
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€éase with which instances cr cccurrences can 54¢€ brought to 
av 


tend . This judgmental heuristic is calied eee Daa. y's 


fRef. 17] 


In life, instances cf frequent events are typically 
- 


u 
Peaster <«c recall than @nustances of l ent events, ana 


u 
likely occurrences are usually ¢ Oo imagine ‘than 


a 
unlikely cnes. Thus availability is ften a valid cue for 
a 


e 
the assessment of frequency and probabilizy. However, since 
availability is also affected by subtle factors unrelated <c 


likelihood, such as familiarity, recency, and emotional 


saliency, reliance cn it may result in systematic b 


}? 
rey) 
YW) 
ip 
in 
e 


If examples are brought to mind quickly, it cén be 
assumed that there must be a lot or then, or that if a 
associaticn is easily made, then it must be accurate, since 
mesociative bonds are built with experience. Furthermore, 
it is ¢ase cf retrieval, construction, and associa n 
provides the estimate of frequency or probability, not the 
sum tctal cf examples or associations that come 
Thus, one important difference between the use of 
ability keuristic and the use of some more elabo 
ential Erecess is iat» Liet le actual ret 
construction need be completed; an estimaze of 
which this procéss weuid be performed is su 
basis for inference. [Ref. 18] 

To scme extent the assumptions regarding the rela- 
Meonshicn between ease of construction ocr retrieval and 
numbers cr examples cr associations are accurate, and tc the 
extent that they are, an individual using the availability 
heuristic will rsach correct inferences or ax least infer- 


ences that matck these reached by uSing more exhaustive 


procedures. Under other circumstances, however, those 
inferences may not he accurate because there azr¢ biases in 
the available data that are brought to bear on the problen. 
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Wren the size of aclass is judged by the 
ability of its instances, a class whose instances ate easily 
retrieved will appear moré numerous than a class o 
frequency whose instances are less retrievable. Th anh 
elementary demonstraticn of this effect, subjects heard 2 
list of well-known personalities cf both sexes and were 
subsequently asked to judge whether the list contained more 
names of men than of women. Different lists were presented 
to different groups of subjects. Laesel= cf the 2257s the 
mén were relatively more famecus than the women, and in 
cthers the women were relatively more famous tha 
In each of the lists, the subjects erronsousiy j 
the class that had the more famous perseralitite 
more numerous. [{Ref. 19] 

HeecdGtttOn cOmeati liaticy, there are othe: factors, 
such as salience, VilcHmnarEeG 2 —sne. Tecrievabiliey: (of 
instances. The impact of seeing a house burning on the 


Subjective crobability of such accidents is probabiy g 


ri 
TP) 
vy 
qf 
(wD 
| 


Miah the impect of reading about a fire in the local paper. 
Furtherncre, recent cccurrences are iikely to be relativaly 
more available than earlier occurrences. Tt 1S a ccmmnon 
Sepe-=1ence chat the subjective probability of traffic acci- 
dents rises temporarily when one sees a car overturned by 
the side cf the road. [ Ref. 20] 

Scmétimes one has tec assess the frequency of 2 class 
whose instances are not stcred in memory but can be géener- 
ated according to a given rule. Eto such G2tuations, one 
typically generates several instances and evaluates 
frequency or probability by the ease with which the relevant 
instances can he ccnstructed. HOWE Ver, the ease of 
constructing instances does not always reflect *their actual 
frequency, and this rede of evaluation is prone tc biases. 
fret. 21] 
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Imaginability also plays an important rol 
evaluation of  ~probabildacies in real-i1ife situatio 
risk involved in an adventurous expedition, for exaan 
evaluated Ey imagining contingencies with wnich ihe exee- 
aac. Cn is ncot equipped to ccpe. Le Waty ssuch eG “25 2Cult iss 
are vividly portrayed, «he expedition can be made tc appear 
exceedingly dangerous, although the ease with which disas- 
ters are imagined need not reflect their actual Llikelihocd. 
Conversely, the risk involved in an undérztaking may be 
grossly underestimated if some possible dangers are¢ either 
Meer cuit CC conceive of, or simply do not come to mind. 
{[Ref. 22] 

Experience has taught us that, in general, instances 
of large class¢s are recalled better and faster .than 


instances of less frequent classes; that likely occurrence 


{fh 


are easier to imagine than unlikely ones; and that the asso 


a 


clative ccnnections between events are strengthened when the 
events frequently cc-occur. AS a result, man uses whe 


fu 


peealabiiity heuristic for estimating the ‘frequency ct 
class, the likelihcod of an event, CEU tne- E=SQuency “Or 
co-occurrences, by the 2ase with which the relevant nental 
Meet ons Of -e€=rieval, constr=uction, or associaw~ion can be 
performed. Under scme circumstances, uss of the avail- 
ability heuristic leads to perfectly appropriate conclu- 
sions; hcwever, under those circumstances where there is a 
bias in what information is available, fans yo in 

follow. 


3. Anchcring and Adjustment 





Ancther e¢@rrer-prone heuristic 2S; AneCnorarg “and 
adjus*ment. Weve ne sepaOcess, a Ratural sterting point or 
Smenor is used as a first approximation to the judgment. 
The initial value, cr starting point, may be suggested by 
the formulation of the problen, may be based on historical 





@ata, Or May be the rasuit of a partial computation. In any 
case, adjustments are typically insufficient in ctha- they 
fell shert of the actual final answer. Das seoeen he Seer e sh 


fa Q 


Ss 
2d towar 


iB 


points yield different estimates, which are bia 
the initial values. [Ref. 23] 

In a demcnstration cf the anchoring effect, subjects 
were asked to estimate various quantities, Sia ted Ge 
percentages. For each quantity, a number between 0 and 100 
was determined by spinning a whe¢l of fortune in the 
subjects! presence. Micesuonec<es Were LNScructed to ind:= 


cate first whether that number was higher or lower than th 


weeeue Of the quantity, and then to estimate the value cf the 
quantity ky moving upward or downward from th2 given numbér. 
Different groups were given differant numbers for each quan- 
tity, and these arbitrary numbezs had a marked effect on 
estimates. For example, the median estimates of the 
rc 


a 
?~ 


Percentage of African countries in the United Nations w 
25 and 45 fer groups that received 10 and 65, respectively, 
as Starting points. Fayoffs for accuracy did not reduce the 
eaenoOrirg effect. 

Anchoring occurs not only when the starting point is 


Given to the subject, but also when =zhe subject bases his 


estimate cn the result of scm¢ incomplete computation. A 
study of intuitive hnum2rical estimation illustrates this 
effect. iVicowgseupSe GL “high sehool Students estimated, 


within 5 seconds, a numerical expression that was written on 
the blackboéerd. One group estimated the product 


mee) xX 6 x5 x4 x3 X22 x 1 


while ancther group estimated the product 


meme 2 OX 2K 4a xy 5 x 6x7 x 8 
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To rapidly answer such questions, people may perform a f4w 
steps of computation and estimate the prcduct by extrarola- 
m2O0n OT adjustment. Because adjustments are typically 
insufficient, this precedure should lead +o underestimaticn. 


Furthermore, because the result of the first few steps of 
Multiplication (performed from left to right) is higher in 
the descending sequence than in che ascending sequence, the 
former expression sheculd be judged larger than the latter. 
Both predictions were confirmed. The median estimate for 
the descerding sequence was 2250, while the median estimet> 


for the ascending sequence wes 512. The correct answer i 
40,320. [Ref 24] 
In a study by Bar-Hillel subjects were given «he 


) 


Seporcuni=y to bet cn one cf two events. Three types of 
events were used: (1) simple events, such as drawirg a red 
merble frcem a bag ccnrtaining 50 percent rd marbles and 50 
percent white marbles; (2) conjunctive events, such as 
drawing a red marble seven times in succession, with 
replacement, from a bag containing 90 percent red marbles 
and 10 percént white marbles; and (3) disjunctive events, 
Such as drawing a red marble at léeasz once in seven succes- 
ive tries, with replacement, Scom a bag containing 10 
percent red marbles and 90 percent white marbles. ieee 
problem, a significant majority of subjects prefarred to bet 
On the conjunctive event, the probability of which is .48, 
rather than on the simple event, the probability of which is 
m0 Subjects also preferred to bet on the simple event 
rather than on the disjunctive event, Whoehe Nas a. pecp= 
woeeuaty cf .52. Thus, mest subjects bet on the less Likely 
event in both comparisons. ihis Spsaec-er, of “choices illus- 
trates that people tend to overestimate the probability of 
conjunctive events and tc underestimate =zhe probability o£ 
disjunctive events. These biases are readily explained as 


Sereces Cf anchoring. [ Ref. 25] 
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Biase: in the evaluation of compound events are also 
eee Cert Jne che Gertexc Of planning and forecasting. The 
successful completion cf an undertaking typically has a 
conjunctive character: for the undertaking to succsed, ¢ach 
of a series of events must occur. Even when each cf these 
events is very likely, the overall probability of success 
can be quite low if the number of svents is large. The 

OE eon juae— 


general tendency to cverestimate the probability 
tive events leads to unwarranted optimism in the ev 
@eethe liketihood that 2 plan will succeed or that 2 preject 
will ke ccompleted on time. Conversely, disjunctiv 

tures are typically encountered in the evaluation o 
[Ref. 26] 


4. Aspiraticn Level 


A zselated concept that may effect the direction and 
Pere tude Cr adjustment from e@ given starting voint is that 


cf aspiration level. The term "level of aspiration" was 
a) 


meet ocduced into the literature in Germany by T. Dembro in 
R930. Dembo hypothesized that ¢th2 presence of a particular 
level of aspiration determined whath2r or not vpeopls falt 
satisfied or dissatisfied with thamselves after performance 


@foa task. Since that time numerous studies have supported 


H. < 


Dembo's contention. Lewin reported that when first exposed 


to a level of aspiration situation subjects set an initial 


( 


level of aspiration higher than their previous per 
score and tend to keep it pesitive under most c 
He also showed that success and failure dizrectl 


<< 
yp © 
rh 


level cf aspiration which is raised and lowered in 
dance with the attained or unattained leve 
preceeding performance. [Ref. 27] 

ii ecOumune t1cR with Dembo, Lewin created an 
aspiration-level model to explain their findings. i 


myetudced the following propositicns: 
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ie In the steady state, aspiration levsl exczéeds 
ackievement by a small amount. 

Ze When achievement increases at an increasing rate, 
aspiration level will exhibit short-run lags behind 
achievement. 

Bie When achievement decreasts, aspiration level will 
be above achievement. 

4, Over time, aspiration levals tend to adjust +o the 


level of achievement. 

These propositions derive from a set of assumpticns 
fequiring that current aspiration be an optimistic extrafo- 
lation of past achievement and past aspirations. Alzhough 
such assumptions are sometimes “inappropriate, the model 
seems to be consistent with a wide range of human gcal 


Peecearg -Lehaviozr. ff Ref. 28 ] 


C. COHCLUSION 


Numéercus studies have replicated 
Kahnéman and Tversky studies, a I 
eee ved at similar conclusions. The represet 
hcuristic has received the most att 
Peexovek and [RHef. 29] and Bar-dillel [ 


Ref. 30} have docu- 
mented the importance of similarity str 


uGeWbes in | Eeeb= 
ebaiaity judgment. Like Kahneman and Tversky, (Ref. 37) 
Barks and Clarkson, [Ref. 32] and Svensson [Ref. 33] observed 
that subjects! posterior prohbabilitiss were predcminantly 
influenced by the mest representative aspect in @ sample. 
Menm-erary to the normative model, population proportion and 
sample size were relatively unimportant. Lecn and Anderson 


fRef. 34) did find an influence of thesa two charecteristics 


Db’ 


end, €s a result, claimed that Kahnéeman and Tversky's 


subjects must have misunderstced the task. Ward, however, 


(D 
ty 


ezgued that the conflicting results were most likely due to 
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zfferences in the tasks, Eaenen than <O M2Sinser 
Me ins<cructions. Hammerton, (Ref. 35] Lyon an c 
[Ref. 36] have replicated Kahnemen and Tversky's (Ref. 37] 
finding that subjects neglect population base rates when 


muoging the probability that an individuai belongs to a 


given categcry. Additional evidence for representativeness 
comes from studies by Brickman and Pierce, (Ref. 38] 
Mezworth and Doherty, fRef. 39] and Lichtenstein, Earle and 


Slovic. [{Ref. 40] 
Availability and anchoring hav=2 been studied less 


O 
Evidence of availability bias has been found by Slcvic, 


Fishhoff and Lichtenstein. [Ref. #1] Anchoring has been 
hypothesized to account for the sfftects of response acdé 


upon ket preferences, and it has b28n proposed as a method 
that people use to reduce strain when making rational judg- 
ments. P 42] gave the anchoring heuristic a key 
role in his nod¢l describing how people crsate subjective 

+ 


zons fcr imperfectly known or uncertain 
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PuGwwoseman’S “abiiaty no 
assese¢ subjective probabilities differs sonewha+ from the 
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Rorma tive 
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L2s most applications 
CX modern decision theory. The normative approach tends to 
focus cn the questicn “how should p¢ople svaluats uncer- 
tainty?" Considerable research has concentrated on ascer- 
taining hew people's judgments deviate from the ° Bayesian 
model. However, the usefulness of the normative approach to 
the analysis 2nd modeling cf subjective probability depends 
not oniy on the accuracy cf the subjective estimates but 
also cn the extent +c which the normative mod2i captures the 
essential determinants of the judgment process. A heuristic 
memoscach tries to f¢cus on these d¢tearminants directly by 
posing the question "how do people ¢svaluat? uncertainty?" 


Heuristics such as representativeness, averlabilizty, and 
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BPeenOsding a=e probably adopted because <zhey are us2#ful in 
reducin the complex tasks cf assessing probabilities <o 
simpler judgmental operations. 

Me 2Ocod in the  antsoduction behavioral decision <neo 
postulates ~hat perscnal judgment follows cartain patterns. 
The studies, howaver, have largely been concerned with indi- 
viduals. Many impcertane judgments are madé in crganiza- 
tional settings where psychclogicél patterns are complicated 
By Otganizational pressures. The nexz two chapters deal 
with data from two separate crganizations in two different 
environments. The judgmental processes of forecasting 
future organizational budgets and outcomes are examined to 
discover if any of the psychological phenomena discussed 


apove can Le observed. 


Z> 






III. THE NAVY STOCKFUND 


ES = ae cae | a oe ee ee a ee 


A. BACKGROUND 


The Navy Stock Fund exists for the purchase and holding 
of numerous supply items which are then "sold" to a 
CUuSTtTOMET. Tha Fund is ultimately "paid" srenuneration for 
requisiticn= supply items through the customer's Léegisiated 
aepecEeriaticnt 

Because of the diversity and tremendous number cf rprod- 
Mets centrclled by tke Fund, which varies from food to avia- 
ion parts to fu2l, and because of the enormous size of the 
Fund (over $6 billicn in New Customer orders ex 
EY 8 3) Cmemstocw Fund has beer Split into sig 
Frojects each of which is headei by a separate Preject 
Manager. Table I lists the Budget Projects which comprise 
the Navy Stock Fund. 

Each Budget Project Manager has the responsibility of 
building his own budget which is then aggregated by the Navy 
Supply Systems Ccomand, Submitted to the senior levels of 
the Departmant of Defense, reviewed by the Office of 
Management and Budget and ultimately becomas a portion of 
the overall defense ktudget which is to be appreved by <he 
Congress each September for the upcoming fiscal year. Along 
with the budget proposals for the next year, managers must 
also provide forscasts for the subseguent fiscal year. ilies 
1s upcen the relationship between the approved budgets and 
these forecasts that this analysis is based. 


mean ape ae ee ss ae =e ee ae ee oe ae = a 


iThe fund isolates particular activities and operaticns 
tO permit management to better control th¢esa activities by 
treating «hem as if they were separate entities. homer saan 
epth discussion of federal budge ee a and appropriation 
Pa UE es eee uelocr, L. Budgetary Geel Gs Baus Wo Cx, 
mos King's Court Communicatio Inc., 1950°— 
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a eS | 
TABLE I 
| Budge+ Prejects within the Stock Fund | 
| Se glex Project coun neg st | 
| 5 Special Clearance Account | 
12 Forms | 
i 21 Ccemmissary and Skip's Stores | 
28 Général Supplies 
| 34 Aviation Parts | 
( 38 Retail Fuel | 
81 Depot Level Repairables ! 
| a —| Sore 


PB. ABALYTICAL STRUCTURE 


The kasic analysis focuses on four of the Budget 
Peo iects: W- Shifts Parts, 21- Commissary Stores, 38- 
Fuels, and 81- Repairablées. Each was chosen because it is 
differs from the others in many respects. Each has its own 
fscinc]s market within the Navy community, and, conse- 
guently, e¢ach manager has a uniqué set of problems invclved 
in fcerecasting. Within the four Budget Projects four 
elements of the budget were compared: 

1. New Material Orders-- Thes2 are orders from a 
custcmer for material needed to Support Naval ofera- 
ticns 

2. Ckligations-- These are contracts let by the managers 
Oreemerotcex FUNG =O COntrectors for the purchase of 
gocds or services. 


3. Disburséments-- These are payments of cas! 


He ye 
qt 
O 
oO) 
i 
j 4. 
<j 
fey) 
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suppliers for goods and sevices and generally lag 


ccntracts by several months. 
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4. Inventori¢es-- These are the cash value placed on th: 


material in stock for issué. 


ct 
x: 


Each Budget Project is examined separately and i a 
expected that different results could be forthcoming from 
the different projects. Quarterly figures listing current 
budgets and forecasts for the next year provided the data 
needed. Theses figures were analyzed to see what patterns, 
if any, may be present in the budgetary forecasts. The dat 
was taken fcem annual “Navy BOCK rune Rencecrz a 


n 
Reappcrticnment Request" for the fiscal years 1981 to 1983 


in 


inclusive. The raw data (presented in Appendix A) wa 
converted into ratics for ease cf analysis and explanation. 


The analysis consists cf two phases. Firstiy, the avoproved 
budget for a given year (say year ¢) 2S GCOmpared .te =he 
accompanying forecast for the next year (year t+1). Paes 


was done by computing the ratio of Forecast (t+1)/Budgeéec (*) 
Quarter Ey guarter fcr the entire three year period. This 
humber was «hen furtter adjusted to account for the expected 
Bat> Of inflation for the year t+1. This was done by multi- 
Peeyang che ratio byan expected inflation index.2 The 


results then provide a growth rata corrected fer inflation. 


For example, etic he-10 2S 14,00 ail cf the forecasted 
kudget change is the result of inflation alone and ne growth 
is pres2nt. [iets is ever 1.00 “"growzh” has been fcrecast. 


Tf the ratio is less than 1.00 "shrinkage" has es 

predicted. This cpeéeration has been named Phase I analys 

All Phase I numbers in the subsequent tables are the infl 
ce 


tion adjusted ratios cf the forecast for next yea 


a 


Eudget fcr this year. 


2Shert Term rFedicticns of intlation are listed aa 
Dy OMB and publicized in supplimnents ct annual ud ge 
reports. The inflation tates used in thes ratio model were: 
feo! 10-4%3 FY-82 7.2%3 FY-83 5.6%. 





Secondly, Phase II analysis is concerned with an exami- 
Menton of the accuracy of each manager's forecasts. This is 
accomplished by comparing the old forecast with th b 
quent approved budget. That is, the forecast for the budget 
for year (¢t) that was prepared in year (t-1) is cempared 
the actual approved budget for year (tt). Sco eon 
Feorecast:Budget is ccrputed. fnetnls instance @ ratio of 
mou reflects 100% accuracy in forecasting by the Project 
Manager while a result higher than 1.00 indicates a forecast 

which was higher than the subsequent budget, and a result of 
less than 1.00 indicates when the old forecast is less than 
Mie aberoved budget. In Phase II, for example, a conpar: 
1s made between a forecast for PY-82 dated 15 SenptemEszr 1980 
Sede a Cudget approved for FY-82 dated 15 September 1981. 


The analysis concerns itseif with a search for patterns in 


a 


mie prediction habits cf the different managers. Avten 
will be madé to bring out any possible biases which may have 
effected the forecasting process. 


fe Eudg 


et 
oUaceée — a 


Pudcet Project 14 covers the large number of censu- 
Mable items which are used in the support of ordnance, eléec- 
Beonic and other shipkoard ¢quipment. The Project Manager 
Memeetecpersible f0r the precurement and distribution of 
approximately 300,000 different items. 

Wiener ne excepet6an CE the Obligations category, 
almost all of the forecasts are larger than the respective 
budgets over the three year period. Licsmdtee le iit ballon 
growth cf New Material Orders was forecast to be slight 
throughout Fry-82 but chen a jump cto 120% of budge+ was fore- 
SeepeeetOot FY-83. This growth rate shen fell back to approxi- 
mately 110% growth fcerecast for FY-84. The same kind of 


meena can be seen within Disbursements where forecasts rose 


7x) 
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TABLE ITI 
Budget Project-14 Ratios 


{ | 
| 
| | 
| 
| 
{ | 
| PHASE I | 
FY/ New Mat. Obiide Disburse. Invent. | 
eae Orders , | 
| 1-1 107 0295 Ve02 ae | 
2 0.91 0. 83 0.50 1.06 { 
{ 3 Met 9 Os 82 Iolo 2 1.04 { 
{ ly 0.95 0. 86 oki 1.06 
a2- 1 ielez 0.734 reece 119 i 
2 1.24 Ont 5 ah Aen 2 
| 3 1.24 0.84 Ree al. 3 
{ 4 to23 0.87 ice? a | 
{ 83-1 1.16 1.24 lentes 126 { 
iz oe 12.20 peel? Vee 
{ 3 e119 lat6 ted 2 1.20 
4 Veto ae Vet eto 
| | 
PHASE II { 
82-1 0.91 0. 82 0.64 0.75 | 
| 2 Uek3 os She 0.51 O372 { 
| g 0.94 O255 1.30 On 
| | 0.78 0.61 0.97 0.74 
{ 83-1 lente 0.54 Wg) 1.16 | 
{ 2 1.29 1223 12.05 le v4 
3 We OB sks: ace 1.11 
uy Lesclis: 0.95 05 v.09 
ee 


mometcds cCL FY-83 and consequently fell back to 112% for the 
next year. Both of these observations might bse the 
Miegecwoh cf a mixture of the heuristic vroperties of 
Representativeness and Aspiration Levels. 

To bear this postulaticn cut, the Phas? II figures 
must ke examined. fas Glea= that in all four categeries 
the forecasted figures were substantially below «h2 approved 
Braget <tf0r FY-82, which simply méans that th2 Preject 
Manager- on 15 September, tes0=psedicred a budge= for FY-82 
which turned out to be only about 85% of the approved FY-82 
budget which was granted on 15 September 1981. The question 
of why this is sc may be answered by carefully examining the 


timing of the ferecasts and the environment within which 
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+hey were made. [iimeocpeemper Of 1980 Sh= nation 

involved in a presidential election race which, supposed 
was te be cne of the closest of recent times. frye irc 
bent, Mr. Carter, was not known for advocating any najor 
growth in Defense spending. Hes =O pponert, § Om —=ne -czher 
hand, readily promcted growth in military spending. The 
forecast of 15 Septemter 1980 was made while Mr. Carter was 
still firsly in charge of the White House and apparently 


| 


reflected the Administraticn's views of consumabl2 ovarts 


) 


5 
b 


requirements for the Navy fer two years hence. ac* ua 
budget aprpreved during the Reagan administration was ae. 
meametly higher than anticipated during the Carter adminis- 
traticn. The budget apprceved on 15 September 1981 indicates 
an average increase of 16% over the old ferecast in New 
Material Crders, 41% in Obligations, 15% in Disbursemerts, 
and 27% ir Inventories. (See Table II, Phase II. 

The aspiration level phenomenon can be clearly seen 
in the budget forecast for the next year (Table II, Phase I 
FY-82) as the predicted real growth for New Matérial Orders 
mOoG FY-83 was awhopring 21%. The same can be sai 
Disbursements and Inventories wher2 growth was forecasted to 
Memerk and 12% respectively after inflation. The aspiration 
Weyel effect has contributed to the creation of a forecast 
which predicts considerable growth relative +o past fore- 
casts and, as it turns out, to subsequent forecasts as well. 
This prediction came at atime when the first Reagan budget 
had kEeen pushed through Congress creating a — thax 
cover the next four years there would be a substantial growth 
in the number of ships in the U. S. Fleet. This petcerption 
Bee eUucher fostered wher the Administration «cck steps to 
reactivate the USS New Jersey and the USS Iowa. LHS, 0 Lt 
Bese a fRacUral outgrowth cf such thought to perccive 2xpan- 


peermin this Budget Froject and to forecast ix. 
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Another indication of aspiration levels at work here 
is the fact that FY-&3 forecasts were high compared to =he 
eepeoved budget for FY-83. ClaDluecn tiem nase Lis £Y7G3.)° In 
the case of New Material Orders the forecast overshot the 
approved kudget by 38% in the fourth quarter and experienced 
an average forecasting error of about 23% over th 
year. Inventories averaged 12.75% high while 
were closer with only a 5.2% average srrer. 
for the fclliowing year reflect th2se errors a 
tion level effect seems tc have been dan 
gqarckliy. Forecasted real growth in Naw Materi 
Disbursements fell tc approximately 12% of czhea 
budget from their peviously discussed highs. Th 
levels of Inventecries and Obligations actually gre 
next year. (Phase I FY-83.) 

For two years, FY-82 and 83, forécaszed Obliga*icns 
were running between 80 and 87% of the approved budg2t. 
(Table II, Phase I FY-81, 82.) However, Phases II data from 


the same stiod show that these forecasts were well below 
the actual Eudget for beth years. AGteng OMeenh. S13 forma 
mom, 2: would seem appropriate for a project manager +o 
Spec. future Obligaticns tc grow in a like manner. Given 
the manacer had just obtained much moré than he expected, it 
can be hypothezed that his aspiration level rese an 6 


would forecast such growth in the next budget als 
actually happened as the next forecast rose from 17% below 
Eudget to 19% above budgat. Geiats alee bk = 3255 eis) ) 

The continued forecasted growth in Inventories might 
Smmomeracizad! £LuUNnCcCcicn of the accounting structure rather 
mean the result of a heuristic bias. For <hree years the 
levels of New Materials and Disbursements has been rising as 
has the Inventories Budget. If these materia 
into the Stock Fund kut net used right away b 


then one would expect the levels of inventory to ftise 


a 





W) 


GeC- 


agecordingily. Unfortunately, data is not availabieto a 
Ss 


tain the accuracy of the latest predicted G3 in 


iD 


Inventories. 


Commissary and Ship Stores 


2. Budget Project 21 


Budget Project 21 includ?s foodstuffs and cther 
consumable items which are stocked at Navy-cwred commissary 
stores throughout the world. The commissary may be liken 
to supermarkets having three resale departments- groceries, 
meats, and produce. The manager of chis Budge= Projec 


responsible for over 3500 seperate items. 


a 
| 
| TABLE IIT 
| Budget Project- 21 Ratios | 
| 
{ 
PHASE TI . 

; FY/ New Mat. CDi Disburse. Invent. { 
{ oe Crders ) i 
] 1-1 0.98 00 0.98 0.99 { 
| Z 0.98 0. 94 0.96 0.99 | 

3 0.99 1.00 0.97 0.99 | 
| 4 C.98 1.00 VO O99 ‘ 
| 8 z- 1 1.00 1.00 ‘e506 100 { 
| Z 0.99 0.99 L200 1-00 | 

3 0.98 107 0.98 1.01 f 
{ Uf 1.03 1.04 1.03 1.00 | 
| 8 32-1 0.98 0.97 Ono 7 0.99 { 
| 2 eos 1.04 1.04 1.00 | 

3 1200 100 0:0 0.99 
4 1202 0] 1.06 0.99 ! 
PHASE II 
{ 82-1 0.99 1. 06 eS 0.95 { 
{ Z Q.99 0.92 0.93 0795 
3} 1202 102 1203 0.96 | 

4 1.06 1.08 1.08 0.94 
| 2 1.02 1. 05 106 1.00 | 
| 3 1.04 1.17 1.06 00 | 
| 4 1.09 2705 ed) V0.2 
ne 
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Decanweveliinguat2s BRdger Project, the ¢xistence 
ef fcrecasting biases cannot readily be seen. insecad, <s 
presented a set of uniquely stable data wherein the Fore- 
casts are surely based upon the predicted inflation rates 
almost exclusively. In all four categories Phase I date 


Shows the ratio of forecast to budget (adjusted fer infla- 
tion) to be quite close to 1.00. In addition, the rorecasts 
are extremely close to the amounts budgeted in subsequent 
years. 

In all feur categories the budgets were within 10% 
cf the previous forecasts and in most cases well within 5%. 
Peace this can happen in an environment in which orcduc+ 
ienes aze constantly changing, where <=he number of potential 
customers continues tc grow, where there is competition with 
the civilian community, and wher? managers may be using 


Gifferent inflation indexes than are used here may seem to 


ke somewhat disconcerting. However, as explained by the 
Project Méenager in his annual statement for FY-83, "Since 
the Current and past two years! sales have approximated the 


Meebationary crates for those periods the commissary store 
sales increases for thé next three fiscal years have beer 
predicted at the expected inflation rates with no real é¢a 
growth anticipated." [Ref. 43] 

Hers, the behavioral heuristics discussed earlier 
can readily te appreciated. Given the fact ¢ pas 
three years' worth of data have reflected drow 
almost egual to the inflationary trates existing dur 
periods, avery high probability has been assigned 
possitility of future developments following <he same 
bac ern. In this case it is evident that an "Anc 
Adjust" effect exists wherein the present budget is simply 
incrementally adjustsd by the expected inflation rate in 
crder tO arrive at the forecast for the next year. However, 


the fact that Phase II analysis shows a remarkable rate of 
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eccuracy in the forecasts vis-a-vis the resultant kudqsts, 
eome Of the dominant characteristics of «he anchor and 


adjust effect as developed by Slovic and 
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(Ref. &Escrusgd] are nct present. Their analysi t 
that tiases resulting from an anchor and adjust effect typi- 
cally caused insufficient adjustments which, in this case, 
Should have forecasts to have been lower than the subsequent 
kudgets and therefore, the Phase [I ratios tc be le < 
| Oem 

In this case, we have an adjustment tactor that is 
provided tothe manager from the outside--one which is, 
Sensequently, free of any Dias on on his part. Thus we can 
see the anchor and adjust effect without the r2senc2 0 


some of the detrimental factors normally associated with it. 


3. Budget Project: 38 = Retail Fuels 


Eudget Project 38 includes th? purchase and usage of 
bees tuel and related items in support of U. S. Navy 
requirements. The manager of this Project is responsitle 
for 64 different line items. 

Once again, Within this Budget Project +he fore- 
casting method appears *9 be 2xtremesly close to a simple 
adjustment for inflation. In each of the four categories 


over the course of three years the adjusts Fatio cf fore- 


$0) 


cast to kudget (phase I) was essentially 1.090 (with th 


exception cf Inventories which was approximately 1.15 £o 


rf 


FY81-82). This, of course, may well indicate ancther 
project that is very stable ({i1.e., there is no real growzh) 
and in which the manager expects that the Project wili jusz 
keep up with inflaticn. 

What is different about Budget Project 38, however, 
is that Phase II analysis indicates that the accuracy of the 
Y 82 


forecasting is not nearly as good as Budget 21. ime 
the budget came in very slightly above forecasted levels in 
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TABLE IV 


Budget Project- 38 Ratios 


: 
| 
| | 
: | 
! | 
PHASE I . | 
FY/ New Mat. Obilig. DISoueses  —ENVers:. 
| Stee Orders { 
{ 1-1 Geo 9 0.99 10a 1.74 | 
2 1.07 ecO3 1.06 eee bs. 
3 Osos 0.95 1.01 1.16 
4 v.00 1. 04 U5 1.16 | 
| 8z- 1 05 1.00 1.00 1.00 
2 0.99 1. 04 Ons 1) BO | 
3 0.98 0. 96 02-96 0G 
4 1.01 0.99 0.99 1.09 | 
83-1 1.0 3 71.090 0593 0.93 
{ 2 le Ow ie 00 eo 0 1.00 | 
3 0205 1.04 1.04 1.90 | 
| U 0.96 Co oS Oe Ss 1.00 
{ 
| | 
| PHASE it { 
e2- 4 eo 2 CaS) Tl Oa Es. O20 7 | 
2 0.96 ilar on 0.97 Owls | 
| 3 Oe Sie 0249 3 0.98 Omge | 
| 4 0.2 1.01 103 0.98 | 
{ 83-1 We 2 As, Ne rz Toa | 
2 ed 1.14 Vey Vo ue. 
| 3 03 lieOS e019 1.19 | 
ly 1.01 1.07 V0.7 teeZO | 
|. PR An oes 


all feur categories but in 1983 the previously forecasted 


levels were all above the approved budget with Inventeries 


deemuch as 17% high. Mes inareaetes <hae =~here are fcrces 
SeewOrk Wichin *he fuels area (such as a reduction of the 
price of fuel) which have net been addressad in the fore- 
casts. It becomes apparent then «hat continued reliance on 


Ewen an approach to forecasting for this budget project has 
led tc forecasting inaccuracies as reflected in Phase II 
analysis. This has led to a situation in which a prediction 
of ne real arowth has been mad? when actually a shrinkage of 
the level of activity has occurred for the budget croject. 
Heche face of this, continued forecasting methods based 


sclely upon predicted inflation rates may very well disquise 
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the actual dynamics of the budget project and lsad <to 


micchnet i.neccuracies in =the future. 
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pot Level Repairabies 


4. Budget Project 81 
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This budcet froject is unique in chat it has only 
been in existence since 1 April, 1981 as part of a4 three 
year test program concerning the financing of the repair of 
céritain material elements of naval systems and subsystems. 
Miesproject controls line items within =he follcwing spec- 
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fe onapbeacd hull, mechanical and electrica 
repair parts; 
Peeecuin and guided missile fire control and launching 
systems and surface radar repair parts; 
3. Surface to air guided missile repair parts; 
4. Surface and underwater ordnance repair parts; 
oe bLeéctronic repair parts; and 
Pee AViation repair parts. 
UmEGmoUnate ty, because Gf the shor: Lif2° cf Budget 
Project 81, less data are available than fer the previcus 
tudget prejects. This hampers the analysis to some dsaree. 


What is readily apparent, however, iS Seno Clift icule 


< 


inheren+ in making accurate forecasts in the ¢sarly lifes of 
an organization. In Phase I anaiysis, aqrowth is predicted 
in all four categories but there appears to be ne correla- 
tion amcng «he cavegcries in the first year of the progran. 
In New Material Orders alone the predicted growth rate for 
FYS2-8&3 changes from 85% to 419% in two quarters. Forecasts 
mene second year centinue +o predict growth but in this 
instance the predicted levels for each category are more in 
line with cne another and querterly forecasts appear +o be 


Teme stable while still predicting a 30% grow=h rate. 


ih 
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Phase II analysis is quits limited becausé o 


tack of data. ft can be seen though that forecasts for FY 


a, 
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TABLE V 
Budget Project - 81 Ratios 


| 
| | 
| | 
| | 
| 
PHASE I 
| EX / New Mat. Cbaag-. Disburse. Invent. | 
i QTR Crders | 
82-1 1.81 1.64 4.63 eG:3 | 
2 0.86 veel 3.00 1.04% | 
3 Ure 00 1.43 OS 
| 4 4.19 Ae. 6.6 12.05 | 
| 83-1 1.34 1.54 ces: deaaZ | 
i 2 eed 1. 46 1236 Weed? 
{ 3 3 1.41 las az { 
| 4 le) 1 1. 39 Ve le re) 
| 
{ PHASE If | 
| 83-1 1.24 e071 119 Yate, 
| 2 lee 8 0.88 1.18 0285 | 
3 V3.1 1.01 1.10 Us. 
4 V3 40 ln 02 O35 | 
| 
SS Jj 
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83 were well above the subsequently approved budget in all 
four cat¢gories excerpt Inventories where ths forecast was 
only 85% of the approved budget. Once again, <=he data are 
unstarle and the degree of accuracy of the forecasts even in 
the second year is marginal and differs for 2#ach category. 
The over estimation cf these three categories, New Material 
Crders, Obligations, and Disbursements might point tc an 
aspiration level effect but this phenomenom is unsupperted 
ty Inventeries (althcugh Phase I analysis does, indeed, 
erate. a real growth rate of 20% fcr Inventories which 


later turned out to Fe actually mor2 like 354). 


C. CONCLUSIONS 


As can be seen from examining the different budget 
Beojects, predicting future growth for the entire Navy Stock 


Fund iS a monumental task frought with many opportunities 
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for the introduction of subjective biases. Analyzing jus< 
half of the eight budget projects has exposed the pcessiblé 
presence ofa number of behavioral biases affecting the 
final outcome of a budgetary forecast and ultimately 
meaducing the accuracy of that fcrscast. iM Ssuidqe:  PaOjec= 
14 the manager is seen forecasting rapid growth based ufon 
the information that the previous forecast was below the 
authorized budget only to see the subsequen= budget come in 
well telcw his inflated forecast. 

In the next budget project (21), a well eés~ablished 
Stable prcegran, the m@énager's forecasts ars based solely 
upon one parameter (intia tien) ade SUzDEaSINaGLy Cenough, 
these forecasts have proven to be quite accurate. ides 
accuracy iS maintained fer eight consecutive quarters which 


iemas Ccreditability to such forecasting méthods in <this 


iW 


Rexe bUudgst fp=ojec= (38) 
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parzicular case. Hewever, in th 
which is just as established as the previous one, the iden- 
ical process of fcerecasting introduced biases 
process. Lastly, is introduced a very new budget project 
whose forecasts bring out quite clearly just how unszeblé a 
decision maker's predictions can become in the face of 
high degree Oe murecet tan r= Vy. Hers, Viezy! CHL Nast. c 
predicticns are «he rule. Not having any historical bases 
Meer which to establish any prior probabilicties a* all can 
certainly ccntribute to the problems decision makérs face in 
Making accurate, meaningful forecasts of future growth. 

All of these budget projects - with the notable excep- 
meen CL Budget Project 21 - have experienced inaccuracies in 
the forscasting of future kLudgets. The tendency kas been 
for the errer to be cn the high side - that is, forecasted 
growth was higher than subsequent actual budg¢tary grewth. 
This was not the case in FY 82 for Budget Project 14 but in 
the following year the budge= was over-foracast by arn 


average of 6%. Biagere Paejecc SOeWaS CVeEr-forecas=: by an 
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average of 5% and Budget Project 81 by an average cf 6 
\ 


e 
in 
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In each case, predictions were subject to different bies 
Demen Contrs buted £o the overall inaccuracies of forecasting 
of che budgets of the four major budget projects which make 
up the Navy Stock Fund. 
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A. BACKGROUND 


The seccnd secticn of the analysis is related to a firm 
within che private séctor. As betore, forecasts are ¢exan- 
ined along with the cerrections to the forecasts to deter- 
Mine what patterns if any, exist. 

The data used in this chaptez> have been provided bya 
Heege industrial corporation in the northeastern United 
States which is 4a high téechnclogy manufacturer cf specialty 
steel and related products. i 45  Otganzzed into  thiee 
groups which operate, HOE ne MeNOSt part, as independsn? 
production, saleas and profit centers. The data used here 
were collected from cne of the groups which is referred to 
memeeor poration A". It is a& wholly owned subsidiary which 
manufactures specialty steel products. 

Corporation A preduces many forecasts, two of which are 
studied here. Annually, Profit Plans are completed in 


December for the following year. The Profit Plans are busi- 


ness glans woe Weeane tude both managerial plans and 
Eevanczal/operating forecasts. Many of the overating fore- 
casts are divided inte monthly targets. These numbers aré 
both forecasts and okjectives. They are supposed tc be 


realistic but are alse used tc judge performance. 

MiewProtric Plans ate critical documents in the corporate 
planning process and, as such, evolve from a process which 
involves cperating managers, senior management at 
Cofperaticn A and the parent company all interacting ina 
structured planning frocess. 

Each month, reports are made tc the corporate offices 


Seae2ng periccrmance ccmpared tc the Profit Plan targets and 
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PaowendanGerencecaces Ch ONC CUTS fOr <he subsequent months. 


ct 


The twe forecasts analyzed here are the monthly fcreczsts 
from the Prefit Plan (PP) and the One-Month-Ahsad- Update 
from the monthly reports (MU). 


B. ANALYSIS STRUCTURE 


The data used are forecasts of Tonnage Shipped and Sales 
for each month over the four year period from January 1975 
through December 1976. As in the previous chapter these 
categeries are treated independently. These particular 
items were chosen because they are not strongly correlated. 
There was anaverage backlog of tnre2e months or more for 
erders during the yperiod studied which made Sales and 
Shipments independent forecasts for any given month. 

The data in Table VI and VII consist of whe Profit Plan, 
One-Mecntk-Ahead Update, tzhe Actual Results and the differ- 
enc2s between the forecasts and actual results. Table VI 


— 


}-) 


lists the data month by month while Table VII compiiées 
numbers inte yearly averages for Tonnage Shipped. The sign 
@ceche difference is important. A difference with a 

tive sign indicates chat the PP or MU exceeded the actual 


results, whereas a difference with a negative sign m#ans 


that the actual totals were greater than the esp2ctive 
plan e Tables VIII and IX accomplish =the same task for 
Sales. 


1. Zennage Shipped 


Icoking at the actual column of Table VI cne 
cbserves that the amcunt of steel shipped goes through three 
phases. Piacworoulemmls/S and into 1976 the shipmexts 
decrease. In 1976 there is no real stability but a floor is 
reached in July and shipments begin to increase after that 
eolnt. The final period is marked by growth (with a few 
exceptions) throughout 1977 and 1978. 
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As Table VI shows the actual shipments in 1975 were 
well below the expectations of the Profit Flan. The Profit 
Plan predicted a stable year with a2 decline of abcut 5% in 
Shipments in the second half of the year compared <c the 
eecst half. As the actual results came in under the Profit 
Plan, the Monthly Updates tended during the first quarter to 
under estimate the amcunt of the decline. This tendéncy was 
reversed during the final three quarters as the Monthly 
Meiaetes Were GCOonSiSteRely correcting the Profit Plan with a 


revised fcrecast that overstated the actual amount of 


shrinkage. Not only did the pattern change but the megni- 
tude cf the difference between the actual resuits and the 
Memchey UpdatS was greater in the direction of overstati 


the decline. That is, as things continued to get w 


Management chose +0 update <zhe Profit Plan conservati 
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predicting greater shcertfalls than actually occurred in éa 
Beythe last five months of 1975. 

TiecmeonciniederntO 1976. The Profit Plan predicted 
that the déclin2 in shipments would bottom cut in May and 
then gradually increase. In fact, shipments were sluggish 
over the first seven months of 1976. Tiemeir Augquces sh 2p- 
ments kegan to increase, a trend which continued until 
December. Although the Profit Plan had predicted this type 
ef occurrence it predicted higher shipments than were actu- 
ally made. 

Tiewwart eon OL OVST COCEZeECtTLON in the Monthly Update 
continued during the first two months of 1976 and the magni- 
tude cf the over correction continued to incréeasé as weil. 
Then in March shipments suddenly increased. Tie nic n= hey. 
Update while predicting an increase +o 26800 tons over 
February's actual shipments of 22729 tons was still shcer« of 
the Profic Plan forecast of 28400 tons. Actual shipments of 
Biemmetons we>> echieved. Thus, in this instance, the Profit 


Plan was updated in the wrong direction. In Aprii as actual 





weoetee GREE coruns CEE eaupwess EE apg OPE eggs SS ee cee OE gee ee gee ce cr ee re ge re I ets Or ee ee SE ee gee SE gee © eee cee SE cee © eee SS ee Oe oe 


Oonrororo ant 
ONOMDaOMasrDoOr =a 


> OVO NO) = Oil = = 
MUIMOWM0OFTKONNEe 
~~ OM | TONDO OD 
<a GN { condi J ed, seed mend 


Fr, $ | 


DWDANRDADADAK-NWOM 
MNO HH NOM—w 
NE em TraMNOM Ost ANNDIFOOMO § FHM wWT- NER AM AM OMAO'O0 
=— oC |S Ol 4 N } SS Qjrce-— =-)—— New | emer Ie Nn iN 
ie t ' | V7 ost { 


A™ODOMMMNOAN 
WN OM MANDO sa nm 


TABLE VI 
(in tors) 
ACTUAL 


MCNTHLY 
UFDATE 


—( ONS SS Te ONO 
MoworwuowotTcororn 
Karr MOoOvoOOorNo 

OstrtrooowToond 


AMeOonoo-ortrst 
+ztTONDOMN KDAN® 
OTMNMDO OPM AM NNIO 
m=ODOOSPONNMN + OM 
MNMANANANANTANNANNA & 


COoorDo0o0od000O 
ODOMMNOOOCO0O0O 
DOAONMOODOOMO 
H—NHNOWIODOOWIMOW 
MIONANANANNANANNANS 


FeMmoroTFoonNo 

M~ONOOM +t -OrwNn 

MmAMMSaMoranMyn 

NMeKDN KUMNANMs IN 
‘ ' 


ODMNODOWO Sense 
ONDOKTOTOMDOM! st 
HKrnazroonuo0osres 
ANNNMEMOMUONAM 
NAANNANNNNANNANNNANANNA 


OOODOOCCOOCOOCOO 
DOODOOCDOCOCOCOO 
NODOWIMMNOMNODOO 
m= TmOMNMOME MOM 
(NONNANANANANANANAIAN 


ONE NODDANAM™M 
~CTONDMNMF UTAH OO 
MmUOMONDODOOHrN 
NOMS +r-Ororwo 
reve 


NNADEKNONDANDN 
NODNOMNANNAH -— cw 
OM FMASFOOOMAr™ 
ANMmOM—OoOrorad 
TMmNAMANNANAMAMlN 


OODODOODOCCOOO 
DOCOCDOODCOOC0O0O 
OMNODANNOODCOON 
NE HK AONDNOHDVOM™ 
INNOANANANM AMON 


OV™ ODONMMNOW= 
TFWHIK HD Ol HAMA W/O 
NE OMANDSEKTMONEOo 
GN rE FmMaAmMnnram 

(reve bg 


MmMHODODONMMNOWO = 
FOOP ME ANM=aFAOwo 
Norm NOM iw 0 + © 
HOMO MOWA KANO 
NANMMMMANMOAMMH 


QOOCOVCODOOCOOO 
DODOOMOOCDOCO0COO 
NODOMOOMODOOMM 
KONOMMOMNA TA 
MMMMMMATMMOM«) 


4 4 


Tonnage Shipped by Month 
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Shipments dropped the Monthly Update remained high and for 
the first time in eight months the Monthly Update ferecasted 
results that were greater than actual shipments. 

In June and July the same sort of thing happened. 
In June shipments increased again to 27686 tons. The Profit 
Plan prediction of 26200 tons was slightly increas2d to 
26500 tons by the Menthly Update, an adjustment which was 
too small. In July as Shipments dropped markedly from 27686 
fens oO 20546 tons, the Menthly Update brouqht the Profit 
Plan down from 2590C tons to 23500 tons which was aimost 
Sugg cOnS Short Of the actual Shrinkage. Thus in periods of 
meseadci lity, that 2s, When there is no clear trend control- 
ling actual shipments there appears to be a monthly pattern 
wherein the Profit Flan also influenc2s the Monthly Update 
which may cause a tendency toward under correction. 

In August the shippage rats rose over JUly'’s low and 
this increase was stable cver the nexz two months. The 
Monthly Update continued to under correct *he Profit Plan in 
August, andin the stable menths of September and Octoher 
the Monthly Update predicted actual Shipments almcs= 
exactly. Then in November another rise in shipments 
eccurred end onc? again the Profit Plan was updated in the 
WOLONgG direction by the monthly forecast. 

After a relatively inactive January in which only 
19622 tons were shipped, shipments in 1977 were much higher 
than in previous years. TiewerGorite Planedid no: predics 
this as it was below the actual results in ten of the twelve 
months of the year. As was true in 1976, when faced wit 
instability the forecasters had difficulty predicting accu- 
rately. In January of 1977 as shipments f4ll the Monthly 
Update predicted a rise of the Profit Plan from 20400 to 
22000 tons. 

As shipments continued to grow with some stabilit 


over the ccours2 of the ysar ancther pattern developed in <he 
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relationship between the Profit Diteieeenduec hs 4oOn~nly 


Updates. AS was previously mentioned, the Profit Elan was 
low in throughout most of the year. The updated forecasts, 


on the otter hand, were quite close to actual Shipments as 
the updated forecasts were within 5% of actual results in 
eax Of zhe months. What is notable though is that whan the 
updates were in error they tended to b2 so on «he high side, 
ena: iS, the update adjusted the Profit Plan to a number 
that was above actual shipments. Onc2 again, in the face of 
Miscability inaccuracies were introduced. els y. > Tokay 
example, shipments dropped way down to 20022 tons 

eeotat Plan, however, was corrected up from 21700 tons to 
22000 tons. 

Cvesmioy d sShePienes CONeinuSsd «tO grow and zeached 
merc highest point of the period. The Profit Plan 
predicted this growth to some degqrse as the forecas*s calied 
for censiderably greater shipments than was forecasted for 
A977. In ten of the twelve months, however these orc 
tions were under the actual results. Thus, while growzkh was 
clearly forecast the amount of growth was understated by 7% 
as shewn in Table VII. 

During che 2fiest se) (Sie months of 1978 the 
Cne-Month-Ahead Update made adjustments to che Profit Plan 
Whach were all in the wrong direction. fhe actual results 
were below the Profit Plan forecas<=s in January and February 
and above <hem in March and April. However, in each 
instanc2, the Monthly Adjusted the Profit Plan away from «he 
actual shipments. It should be noted that in three of thea 
four months the Profit Plan was e¢xtrenely close +o ches 
actual results before it was adjusted inaccurately. 

Cver the last sight months the Profit Pilar wa 
consistantly under actual shipments. The updates rlans 
became quite accurate and with ¢h2 exception of the months 


of Septembrer and November they predicted within 5% accuracy 
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the actual shipments for the remainder cf 1978. HOwevar, 


here was a pattern developed during these months, which was 


if there were an inaccuracy it was from an oversstimate of 
what the ectual shipments were going to be. In September 


and November the Profit Plan under estimated actual amcunts 
by 2135 and 4116 tons respectively while the updated olans, 
en the otter hand, over estimated these same results by 2365 


and 2094 tons. 


ea Tn ie a 


TABLE. V Ea 
Average Tonnage Shipped (in tons) 


| 
| 
{ 
i 
{ 
| | 
YEAR PP ACTUAL De Se eace { 
2 

1$75 Sea 0 24502 6698 2) 3 { 
| 1976 27750 24979 Pia A 9 
{ 1977 21400 27302 -5902 -21.6 | 
1976 299° > \ 3223 | “2280 -7 { 
{ POUL YI. BY | 
2154 5 2253 S22 dere 
{ REAR CPP ReLU AL Deer Boe : 
1975 24225 24502 “277 -~1.1 
i 1976 24692 24979 “287 -1.1 | 
1977 25.0 3:3 27302 731 2a | 
{ 1¢78 32442 375 | 211 Ger } 
mous Yr. Bes | 
27346 ZiZoS 95 eS 
re 


As was noted earlier the Profit Plans are imperant 
targets which management at all levels strives «=o achieve. 
Table VII demonstrates just how inaccurate even “he most 
meticulously compiled plans may become in the face cf envi- 
ronmental instability. Table VIII shows a 1977 Plan hat 
predicted further shrinkage from the 1975 and 1976 flans 

a 


When the amount of material shipped rose significantly 
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causing the yearly plan to Ee below actual outcomes by over 
Piceeekddtticnaliy, ih the imprecving times such as 1978 wher 
shipments were steadily rising, the average forecast of the 
Profit Plan while predicting growth, understated that growth 
Ey) IeK' 

When considering the One-Month-Ahead updated rlans 
i= appears that Corperation Ais making the most out of 
available information. When theses forecasts have been in 
error they have presented definits trends which provide 
useful ainfcrmation concerning predictive biases. FOr 
example, in 1978 when shipments were growing, wzhert was 2 
clear pattern GimepECOJeCtang Smere growlh thar actually 
Securred. It would appear that lin2 managers were setting 
high targets at the beginning of 2ach month when things were 
going weil. Onset he other hand, when things were going 
Poet ly (as concerns amount of material shipped) the pattern 
was ons of overstating the degree by which actual results 
Memld fall short of the Profit Plan. 


Cne other matter of note is the degree cf accuracy 
eee che penthly updates. Even ian the face of instability 
such as in 1976 and 1977 the average error of these fore- 


cas=s was, indeed, small as shown by Table VII. 


Gewavepage,eeene MOomenly Update is quizes close tothe 


actual cutcomes. In examining the Profit Plan itself, 
mrougn, <scme of the theory presented ir the literature is 
pebustrated. Between 1975 and 1976 the actual amount of 


tonnage shipped increased by only 2% and «he 1976 Profit+ 
Fian was adjusted dcwn from 1975 to reflect «this lack of 
growth. However, the 1976 forecast was not adjusted suffi- 
caontily, and the fcrecast remained significantly abceve 
actual resuits. 

In 1977, the Profit Plan really missed +h 


Mee The Frofit Plan predicted a 


mark. 


({) 


PuliGe etmemideci ne sn shio= 
monts (ky akcut 17% Eelow 1976) ‘the actual number of tons 
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shipped increased by 9.3%. It appears that there was a 
tendency to remain p¢sSimistic even in the £ 
increasing figures over the las half of 1 
For 1978 ‘the Profit Flan predicted increased ship- 
ments. Once more, hcewever, the forecast was fhort of what 
actually hapened. Here, as well as in 1975 ard 1976 there 
appears tec by an Anchcr and Adjust heuristic in effect. ibe 
these periods, the Frofit Plan forecasted accurately what 
direction the amount of shippage was taking but the yearly 


adjustments wera consistently short in each y#2ar. 


2. Sales 


Sales are presented in terms of thousands cf dollars 
(6 x 1000). As Table VIII shows sales fell well ctelow the 
Beottt Plan in 1975. PicseehonadmecOntinuved into che =irst 
seven months of 1976 and the recovery in sales cid not FEeqin 
until August of that year. 

The Profit Plan for 1975 predicted sales of between 
$14000 and $16000 over the course of the year. However, 
this was anoff year for steel and actual sales declined 
steadily *hrceughcut the year. The monthly updates did not 
predict the severity of the decline unti Nair on. Durairg 
April and May the morthly updates did not adjust the Profit 
Flan ali tke way dewn to actual lavels but they were, 
maesd, close. Feginning in June and continuing thrcugh «he 
year until December the monthly predictions gave prejections 
which were consistently more sever= than the actual decline 
in sales. 

The sales slowdown went of into 1976 but the 1976 
Frofit Plan while lower than the 1975 Plan was still fore- 
casting sales well abcve actual levels. The monthiy updates 
Bemetrne 2CSt Part, ccntinued along the same pattern as 1975. 
However, in March sales suddenly jumped from $9306 in 
February to $12494. The Monthly Update predicted that sales 
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would increase (up te $11409 from $8814) but the adjustment 
remained lew. DUTIing the nex month sales once again fell 
eff and the updated projection, while predicting such an 
cccurrence, made an adjustment to the Profit Plan which was 
still short of the actual decline in sales. An almost iden- 
tical situation cccurred in June when saleS again jumped to 
$12070. 

Frem August through December sales rose but remained 
below the levels forecasted in the Profit Plan. The 
One-Mcnth-Ahead Plans for these monvths were for the most 
Bate tairly accurate. n the Month of November sales veaked 
ae $148€1 and in this instance the mcrthily forecast was 
Gemsedecrakly short predicting sales of $13001. 

After a slow January, Salés began to pick up in 1877 
and were greatly accelerated over the last five months of 
the year. ItCmmPEOtlemrlan fOr ula7/ DEedicced such qtewrth 
but in eéight of the twelve months the Plan remained above 
actual sales. The monthly plans were rether inaccurat? in 
the menths cf January, February, Juiy, and August. Liens 
first two months sales were dowr from the recovery realized 
mere last patt of 1976 and this facz was not predicted 
Eroscely in the monthly plans. Than sales recovered in 
Memecrh- 2a fact which was reflected in the Monthly Update in 
eaet month. Sales fell in April but the Monthly Update did 
Memeo redict this and the April forecast was toc high. As 
Sales began to grow inthe summer the accuracy of the 
updated plans improved. 

1978 was a record year for Sales at Corporation A. 
The Profit Plan forecasted increases over 1977 but in eleven 


months the Flan was below actual tresulits. The »Mon =hly 
Updates missed the mark in January, March, September and 
Novemrer Fut were extremely accurate in predicting Sal¢s in 


the other months. In January just as had happenéd in past 
feemo sales fell from the closing highs or the last half of 
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1977. The monthly adjustment made almost no change to th 


Frofit Flan and the result was an inaccurate orediction. I: 


= 


March, SaleomecrmtucdmecOmmoII1GD but the Mentchly Update 
Gemusted the Profit if the cther direction waitle predicting 
Sales of $18101. Beth of the major inaccuracies at the end 
cf the year were tke result of the Monthly Update fore- 
casting Sales far akcve the provisions of the Prefit Flan. 
Actual Sales were significantly greater than «he Prcefit Plan 
in both irs*ances but did reach the levels predicted in the 
monthiy plans. 

The deletericus effect of anvironmental instability 
can be s¢en in sales forecasts just as in shipments. i 
seemed that each January sales activtiy would drop off from 
the rather comfcrtable levels of the end of the previcus 
year and that each March sale would peak for some reason 
only to fall back to previous levels in April. ema ok ma Cls 
years this cccurrence adversely effected the accuracy of the 
latest forecast. Another phenomena which cencsrtns «he 
updated fcrecasts is that the monthly inaccuracies described 
above tended to cancel each other out and on average, as 
demonstrated in Table IX, *+he One-Month-Ahead Plans were 
extremely accura<e. 

During 1975-1976 (just as was true with shipments) 
the Profit Plan ferecasted higher sales than actually 
Gecurred. ifs? 7eene Prorat “Pilar prediezed a growth in 
sales ovez 1976 levels and this forecast, while high, was 
within 4.7% of actual sales. In 1978 continued sales growth 
was fcrecast but this time the forecast lagged actual sales 
Seowch by 9.3% 

It also appears that an Anchor and Adjust effect is 
at work kere. The Frofit Plan was adjusted in tne correct 
direction eéach year andthe amount adjusted consistently 


Baeecerpe £Or 1977) tended to fall short of aczual sales. 
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TABLE IX 
Average Sales (x $1000) 


eee | 


| 
| 
{ 
| 
| 
! YEAR PP ACTUAL DIFF. BERCENT | 
1975 15022 10605 eau 17 +126 
1976 13484 eal ae +2366 SO ae, | 
1977 14756 14093 66 3 47 
1978 16566 18257 aloo =9,3 
Four Yr. Avg. { 
| 14957 13518 1439 10.6 | 
YEAR CPP ACTUAL DIFF. PERCENT | 
Hg oe 
1975 10526 10605 Rai =O. 4 
1976 10766 11118 =o 52 3.0 
1977 14412 14.09 3 319 2.3 ] 
1678 18266 18257 9 9.0 
POUL Yr. noe | 
| 1349 13518 ~26 A042 | 
| 


| 
| 
| 
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As was true ccncerning shipments the One-Month-Ahead 
Flan reflects an extremely slight tendency Eon che 
forecaster 0 cver adjust. As shown by Table IX, =he 
percentage differences while almost negligible? are all indi- 


mpereve cf an OVErI Correction to the Profit Plan. 


3. Conclusions 


In both categories--Sales and Tonnage Shipped--the 
presence cf the Anchcr and Adjust effect seems t0O €xist as 
the Profit Plan is adjusted from year to year. In the 1977 
forecast cf shipments, the Profit Plan was adjusted in «he 
Weong direction and, consequently, comple+ély missed what 
actually ‘transpired. 

The presence of Anchor and Adjustmen* can bé indi- 
cated when two criteria are satisified, although mere 
complex fcrmulations sf the process are possible. P2cSsey, 


the directicn of the adjustment to tha forecast must te in 
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eiemin che correct d=rectior. For exanpla, Ze wiiome oly 
Update must adjust the Profit Plan in the same direcczion 
that actual results are taking in ralation to the Profit 
Plan. This indicetes the forecaster has information in 
addition to past forecasts and such information has scmeé 
usefulness in predicting the future. Secondly, the magnri- 
tud2 cf the correction must be less than the magnitude of 
the actual results. That is, the forecaster is anchored end 
doesn't adjust far enough. Weuecoe, LOD arenceitng aad 
adjustment, che Monthly Updates in Tables Vi and VIII which 
femeethe f27St Stipulation were identified. Tke fortdécas= fer 
emat Month (Forecast for month ~+1) was sSubtracted from the 
femal for that month (month t). The actual for the subse- 
guent month (<+1) was Subtracted from the actual of the 
reference month (month ¢t). The absolute values of both 
resultants were then compared. If the Anchor and Adjustment 
Meters ic 1S Clearly dominant the first resultant should bea 
less than the second resultant. Maat 15, Suet Gibnerence 
between current and forecast values will be less than the 
difference between current and future actual outcomes. When 
the tes+ was done it was found that it held 50% cf the <inse 
for shipments and 54% of the time for sales. Rhiis 8 = ney 
cover-adjust just as cften as they under adjust which is not 


consistent with simpie anchoring and adjustmenc. 
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V. FINDINGS 

This thesis investigates the ways in which man rakes 
decisiors in an organizational Environmenc. This was done 
fmaeean actempt to discover aids that might ccntributes to 
better decision making. Ae ceview Of CULrent Literature in 
the area of decision theory revealed <wo intéresting facts. 
First, researchers in the field of decision theory led by 
Tversky and Kahneman argue that pacple rely cn a limited 
Mamoe= CL heuristic principles that reduce the complex tasks 
of assessing subjective probabilities and predicting values 
te simpler judgmental operations. Tversky and Kahneman 
identify "representativeness," Waviad la pe jews y 5." and 
tanchoring and adjustmen=" as the three most common princi- 
ples which decision makers employ in the course of 
conducting business. The second finding is that research in 
the field of decisicn theory has been conducted largely in 
meme etea of individuals. No quantitative data could be 
found indicating a dependence on heuristic principles by 
See2S20N MekSrS in an orgarizational structure. If as 
Tvezrsky and Kahneman festulate, reliance on héuris 
lead to substantial Liasés, and this can be sg 
corporate data, then such Elases can be corrected r 


in better décisicns. 


This thesis analysed crganizational forecasts tc tec see 
if the kasic theory held. Budg¢*+ forecasts ware used as the 
focus of the investigation because they are critical ic the 


success cf any orgarization and therefore should be well 
emought Out. Both the Navy Stock Fund (an accounting entity 
of a large gcovernment organization) andmanwOpesating d2V¥i- 
Sion of a private sector corporation were analysed sepa- 


rately tc see what similarities and differences could be 
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enn dl. it tne  Seeck fina, tha analysis had two major 
elements. First, future year budget forecasts and current 
year apfroved budgets were contrasted te determine i 
patterns other than inflaticn could be identified. aise 
patcerns could be fcund and enalyzed then better fcerecasts 
might ke achieved. Secomaiy, «nS accuracy “cf indzvidual 
forecasts was checked by comparing future forecasts with the 
subseguant approved rEudaets. TiLs swouldedOe Only S6an< out 
possible differences in individual manager's forecasting 
meenmiagues and accuracy, but a study of the direction in 
which the forecast was off would provide insight inte the 
Meplicacticn o£ heuristic principles in an organizational 
Sxrructure. 

With respect te the Navy Stock Fund, BOascececiscuy 
patterns were found to exist across all budge= projects. 
Examples cf the existence of biases associated with reliance 
on heuristic principles in decision making can be shown in 
Bea@avidual tudge= prcjects. It appeared, however, tha~ 
accuracy of th: fcrecasts was determined more by «the 
Stability of the budget project by than behavioral biases. 
The data show the more stable budget projects (21 and 38) 
Maeve MCre accurate fcrecasts thar than the less stable ones 
(14 and 81). The most stable projecz (21) had almost no 
evidence cf forecasting bias. There was, however, some 
evidence cf anchcr and adjustment, representativeness, and 
aspiration level present in the forscasts of the less stable 
projects. Additionally, political pressures hav¢ a sigrifi- 
cant effect cn forecasts within the Navy Stcck Fund makin 
ieeagitcicult to impreve on the current method for making 
forecasts. Understanding the possible biasés associated 
Warh reliance on heuristics in decision naking might help 
the individual manager make better predictions, but organi- 
zational pressures ccupled with the tendency =o aggregate 
data and therefore okscure possible patc<erns reduces “heir 
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usefulness. Fnac bon wor ds, =ne psyenologuce 1. pat =2mns 
discussed in the lixterature may be present at th> individual 
level but are overccme by the organizational structure of 
the Navy Stcck Fund. | 

The data analyzed from Corporation A were difference in 
form frem that cf the Navy Steck Fund, but performed 2sséen- 
tially «he same purpose and revealed essentially th 
results. cCcrporation A prepares an annual Profit Pl 
December for the following year and updates i* thro 
the yea=> using a One-Month-Ahead update. These for 
were compared to actual totals fcr a givan ~ime pericd +o 
see if the btiases asscciated with heuristic principles wers 
apparent. Examples of the effect of anchor and adjustment 


can ke seen in several instances but the data Gid not 


Mm 


Support any conclusions that are applicable across th 
board. Trends such as conservatism in forecasting resulting 
in under correction are apparent under certain circumstances 
mie not in others. Wher Piengs es were 'going poorly, 
predicticns tended to cverstate the problem however, when 
things were going well, fcrecasts excesded actual results. 
When aggregated, the monthly inaccuracies tended +o cancel 
each cther out and averages of the One-Month-Ahead plans 
were extremely accurate. 

mee pcin~eaq Out in she individual analysis in Ch 
Miteand iV there are instances where the effects o 
theory can ke seen. There are an equal number of situaticns 
however, where no such correlation can be shown. The 
tendency for operaticnal managers to be pessimistic when 
things are going badly and overly optimistic when things are 
going well can be shown but not ith enough frequency to 
make it a useable predictive tool. 

Overall, this research has broken new grcund in 
combining behavioral decision theory and organizational 


Gab 4 e 7 n so Me Ss ie \ ay S 
forecasting Asra Lirst cut conclusive results were not 
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visible. The data do show however, that reliance on the 
simple minded’ technigue of anchoring and adjustmen= is net 
justified. Future research should attempt «c obtain larger 


data ssts and begin to look for more context dependent 
biases. For example, iMeoking £or “different effects in 
Pee.ods Ot growth than in periods of decline, or differances 
effected ty the stability of the industry. The area of 
biases in organizational forecasting is critical end rnseds 


further research. 
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